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(71) We, Siemens Aktiengeseix- 
SCHAFT, a German Company, of Berlin and 
Munich, Germany, do hereby declare the 
invention, for which we pray that a patent 
5 may be panted to us, and the method by 
which it is to be performed, to be particu- 
larly described in and by the following 
statement: — 

The present invention relates to data pro- 
10 cessing systems and in particular to data 
processing systems suitable for use as tele- 
phone exchange systems. 

Data processing systems are known which 
are constructed from a plurality of calculat- 
ing units, storage units and input/ output 
control units, which cooperate with one an- 
other. In these systems the cooperation is 
coordmated by an automatic control system 
in which the work distribution is effected 
20 on a priority basis, the priority of the various 
work to be effected bein^ determined in 
accordance with predetermined regulations. 
The priority or the precedence can be deter- 
mined in dependence upon the time, external 
25 requirements and upon programmes and 
functions of variable conditions. The control 
system ensures that programmes are executed 
in accordance with these factors, the ending 
of progranmies and conditions for breaks in 
30 programmes also being taken into con- 
sideration (see German Patent Specification 
1 449 532, page 1. page 2, Qaim 4. Qaiin 
15). During fids cooperation of parts of a 
data procesang system, data traffic obviously 
takes place betwewi the aforementioned parts 
of the data processing system. It is also 
already known that traffi=c and statistical 
considerations play an important role 
in the' expedient structure and dimension- 
40 ing.of such devices in data processing 
systems. TliereTore questions' of this 
type hive already been dealt with, although 
few concrete suggestions have yet been pre- 
sented (see 'Tlektronische Rechenanlageri", 
45 1970, pages 249 to 252). 
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The aforementioned parts of data proof- 
ing systems may possibly be combined to 
form a plurality of complete data processing 
units which together form the data process- 
ing system (see "Elektronik 1969", page 217 50 
to 219). The instructions which are re(::^ived 
in a data processing system of this kind can 
be handled by batch processing, in which 
case the instructions are firstly accumulated 
and are subsequently processed. In coutrast, 55 
in so-called real time processing, eaci in- 
struction is processed immiediately it occurs. 
In this case the instructions do not generally 
occur at regular intervals of time, but are 
statistically distributed, in accordanpe with 60 
probability theory. This mjjst b^ takepi into 
consideration in the designing of a real time 
data processing system, to avoid the response 
time being exceeded in the event of an 
accumulation of cases requiring processing 65 
(see Loebel, MueUa:, Schinidt: I^xikon der 
Datenverarbeitung, 2nd Edition, page 418, 
419. 482). A data processing system of this 
kind should, furthemiore, be appropriately 
operated to enable the exploitation of the 70 
advantages which may be achieved. In th^e 
cases it is not sufficient to coordinate the 
cooperation of tlie parts of the data proces- 
sing system with a control system which 
merely takes into consideration given 75 
priorities and precedences. 

According to the present invention there 
is provided a data processing system includ- 
ing at least two independent programme- 
controlled real time data processing units, 80 
wherein instructions which are to be pro- 
cessed are normally conducted, in accord- 
ance with their varying natures, to a relevant 
one of the data processing units, wherein 
each data processing unit is constantly 85 
monitored to assess its load in terms of sup- 
plied instructions, wherein on the overshoot- 
ing by a particular data procesising imit of 
a given load limit value assigned to said 
Knit, which limit lies below the point of 90 
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ov^^jf?ad of said unit, instructions which 

data processing unit are temporarily diverted 
to another data processing Imit in which a 

S "^^^f f'^^^ to"sa]?oter 
unit is not overshot, and wherem the diverted 
instructions are processed in said other data 
processmg umt after a switch-over of pro- 
in ^^^^f ^ carried out therem, 

thPtti^^.'''^'^°^'*^5* ^ ^^^^^n means 
refer, f. lo^^^?.?'^^ term 
fw^f ^ ^ ™^^y instructions 

&at It delays dealing with th/m for Jonger 
15 ^ f Predetennmed time, i.e. it no longer 
15 operates m real time. ^ 

fi^f ^™ excessively loaded means that 
itte load on the data processmg unit is 
above the predetermined limit but^the input 
IS stm operating m real time 
20 The rerouting of the aforementioned m- 
structions advantageously avoids an hn- 
permissible accumidation of cases awaiting 
processing m^one and the same data process- 

25 T^r.'^hu^'^ ^ disWed 

^ amongst the associated data processing units 
more uniformly than usually. This advan- 
tageously also avoids traffic blocks, which 
themselves would give rise to disadvantage- 
ous eff^ts A traffic block would result i£ a 
delay of the access requests of a computer 
and tiius a reduction in the latter's 
-efficiency. Furthermore, the waiting periods 
for store access of an mput/output unit 
would be able to be exceeded (see "Elek- 

A process for operating centraDy control 
led exchange sj^ems has in fact already 
been proposed in which central control de- 
vices are employed and m which the ratio 
of the number of control processes for the 
OTitch-tiirough in the switchmg network, and 
the number of other control processes is 
constantly monitored. However, m tiiis pro- 
45 <yss &e monitoring leads to a temporary 
limitation of specific operational possibOities 
(see German text laid open for public in- 
spection 1940502). No such Smitation 
ejqsts in the system m accordance with tiie 
50 mpntion. Furthermore, tiie new system 
differs from the known m that tiie monitor- 
mg Itself relates to different processes Pre- 
f erably tiie load which is measured is tiie 
ratio of tiie period of time during which 
55 a umt IS seized by supplied instructions to 
the period of time durmg which said um*t is 
tree of such instructions. 

As already stated, tiie system in accord- 
^ce with the mvention is provided, in par- 
WJ ticular, for the telephone exchange techniSue 
It can, for example, be applied in an ex- 
change system which contams an operational 
computer and an administrative computer 
AS A ^ * connected various operating 

65 desks for tiie handlmg of operatiomi sei? 



vices. It can also, however, be applied e ^ 
to an exchange system which contabs ^ tife 

f^f ® programme, which belong to an 
mdrrectiy controlled exchange and whiS 70 
mi^t execute specific control pro^sses 
the present mvention will now be 
plained by way of example and^tii ref^' 
enoe to tiie drawmgs, in 4ich ^' 
Figure 1 is a block circuit diagram of a 7^ 

Kgure 2 is a block circuit diagram of 
two markers of a telephone exchS ?n 
ac^rdance with the invention; and ^ on 

inM^^ ^ ^}°''^ diagram of an ^ 

mdirectly controlled exchange of which the 
majers shown in Figure 2. form comSnSt 

AJ^^°''J°f^^''''^"'K^^^ examples in 85 
w^"^ comments shoSd be ^ 

made. However, the full meaning of the 
oomments will not become ^fnt unS 
they are considered in conbSSon wiS 
pecific samples. It is e^edientS systeS on 
m^^?^^^ the*^ invention hS '° 

more tiian two data processmg units to 
<*'Xfrtinstructions to that data procMsine 
umt which poss^ses the lightest ?o^Fbf 
the drvasion of instructionrperiph^l d^ 
vices acting as the sources of such tostril^ 
Sl^l^,^ disconnected from a Sy 
to f^,f^*^ processing unit and conneSed 
to fi^ P'^oc^f^l unit which is not loS 

to ^L'^^'^'^^L « advantageous jnn 
to commence by assigning the instru^ 

to°'thi°/f*^"*'^'=^ with^their natoe. 
10 tiie data processing units ia such 
manner that the highest load of ^he 

data processing units may be Tx- 105 
pected at different times. In this cie it c^i 
^.T^^ *° ^. ^^^^^ exteS^at^ 
flie data processmg units of the swtem are 
simultaneously highly loaded. TTiTt^pw! 

"structions norm^^^"^. no 
agn«i to a data processing ^unit 
IS discontmued when the given 1m<1 
lunit value assigned "o K 

fJffiM?"?^ '■^^ undershot to a 
sufficient extent It is also most adran 

^°,.P«>vide that different das^oi 
u.fon^h^''^*"^ ^ '^^rted in depSnce 
upon the degree by which the given load 
lunit value is exceeded. This^Ste 
for example in that differmt^Ms of 1? . 

IS efifective m each case only for sSc 

TiiBZi^*^ processmg system shown Ju 
BTnd rTS*^° <lataprocessinJ^nite 
B and K, to which are connected rcs^ctive 130 
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load measuring devices Mb and Mr. The 
markers Mil and M12 of the exchange 
system shown in 'Figure 2 are likewise pro- 
vided with measuring devices IIM and 12M. 
5 It should be realised that, in a telephone 
exchange system constructed in accordance 
with the proposals of the present invention, 
the markers thereof in fact form data pro- 
cessing units. The measuring devices Mb, 
10 Mr» llM and 12M receive measiiring signals 
from the associated data processing units 
or marker. For example Ae ratio of the 
tune during which the imit is seized by sup- 
plied instructions (seizure time) to the time 
15 during whidx the unit is free of such instruc- 
tions can be measured. This can be effected 
in that, during the seizure time, a measuring 
signal is transmitted to the relevant measure 
ing device vMch. device thai itself transmits 
20 a measured value, with the cooperation of a 
time measuring device, which value corres- 
ponds to the extent of the load. To the 
measuring devices there is in each case con- 
nected a comparator device VI or V2, which 
25 serves to compare the measured value of 
the load or eadi data processing unit with 
the given load limit value assigned to the 
r^ective data processing unit which lies 
below a point of overload. This load limit 
30 value is in eadh case supplied by a limit 
value generator Gl and G2, which is like- 
wise in each case connected to the compara- 
tor device VI or V2. In the ^stem shown in 
Fig, 1, the given load limit value is the 
35 same for both of the data processing units 
B and R, so that limit value gwierator Gl 
supplies a common load limit value to the 
comparator deface VI. In the sy^em shown 
in ¥ig, 2, die ^en load limit values differ 
40 for the markers Mil and Ml 2, so the 
generator G2 supplies different load limit 
value to the comparator device V2. 

The comparator device VI, which forms a 
part of the data processing system shown in 
45 Figure 1, supplies the results of a comparison 
ccHiducted between the given load, limit 
value and the measured values supplied by 
the measuring devices Mb and Mr. These 
comparison results indicate whether the load 
50 of me data processing units B and R lie 
above or below the given load limit v^ue. 
Hien, taking into account tiiese comparison 
resdts, the data processing system to which 
instractions are to be diverted is determined 
55 by a seclector device Al, which is connected 
to the comparator device VI. For this pur- 
pose, the selector device Al possesses a 
whde series of outputs. If the load of the 
data i^rocessing unit B exceeds the given 
^0 load limit value, then at least one of the 
outputs obi, ab2 and ah3 emits a control 
signal. If, on the other hand, the load of the 
data processing unit R exceeds the given 
load limit value, then at least one of the 
65 outputs arl, atl and ac3 emits a control 



signal. Such control signals instigate the 
diversion of instructions, whereupon peri- 
pheral devices, which here serve as sources 
of instructions, are disconnected from the 
overloaded data processing unit and are con- 70 
nected to the non-overloaded data processing 
unit Here the devices FEE, FEU, FEAD, 
AM, RE and S are provided as peripheral 
devices. Here they are each connected for 
the suj[^ly of said instruction to the two data '^5 
processing units via respective switch-over 
devices Ual, Ua2, Ua3. Url, Ur2 and Ur3. 
The routing of the instructions to the data 
processing units is effected by the switch- 
over devices, which are connected, to the ^0 
selector device Al to be controlled thereby, 
and, in fact, individually at its aforemen- 
tioned ou^uts abl . . . ocG. If e.g. the load 
of the data processing unit B exceeds the 
given load limit value, but the load of the 85 
data processing unit R does not, however, 
exceed said load limit value, th^ the com- 
parator device VI supplies the s^ector de- 
vice Al with comp£trison results which result 
in said selector device Al emitting a control 90 
signal via at least one of its outputs obi, 
ab2 and ctb3. This control signal passes to 
one of the switch-over devices Ual, Ua2 and 
Ua3 and instigates the operation of said 
switch-over devices which results in tho 95 
associated peripheral devices no longer being 
connected to the data processing unit B, 
but now to the data processing unit R. Con- 
sequentiy the load of the data processing 
unit B is reduced and that of the data pro- 100 
cessing xmit R is increased. At the lowest 
of the various degrees of excess of the ^ven 
load limit value a control signal is emitted 
only via e.g. the output abl. Accordin^y, 
then with the aid ol the swtdh-over device 105 
Ual, the peripheral devices FEE are then 
switched over from the data processing unit 
B to the data processing \mit R. At a very 
high degree of excess of the given load limit 
value, on the other hand, control signals 110 
can be emitted e.g. via the two outputs abl 
and ah% which results in the peripheral 
devices FEU being additionally switched 
over, via the switdi-over device UA2 from 
the data procesing unit B to the data pro- H' 
cessing unit R. A plurality of different de- 
grees of excess of the ^ven load limit value 
can accordingly be covered by in each case 
two control sigials, emitted via various com- 
binations of ttie outputs dbl, ah2 and ab3. 120 
Correspondingly, as has been described 
above, the peripheral devices AM, RE or S 
can be switched over from the data process- 
ing unit R to the data processing unit R» 
when control signals are emitted via at least 1^ 
one of the outputs- avl, av2 and av3, which - 
is the case when- only the data processing 
unit R possesses a load which exceeds the 
given load, limit value. Expedientiy here, as 
in other cases of application, the given load 130 
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limit value is contrived to be such that after 
It has been exceeded, there still exists a^r 
^ "^obstructed opSion 5 
the data processing units. 

processing system illustrated 
in Figure 1 is supplemented by furtherdSa 
processing units, then the associated marr- 
ing devices must also be connected totiie 

10 vt™^^'"^ device VI. n,e comparatS ^. 

10 vice VI consequently suppbes more than two 
to X".'? r'"^ whicrmust be condS<5^d 
to the selector device Al. Then in order 

1,7?* aforementioned measuring devicf..: 
IIM and 12M. which form a pirt oTft^ 
exchange system iUustrated m FWe 2 arl 
20 connected to the comparator deldS V2 

menuoned given load limit ^ues for X 
im^.°-f processing uni^ For 

25 ^ft'L^^ given load limit value assign^ 
25 to the data processing unit MI 1 is exceeded 
^y mstrucbons which occur m,^ be S 
processing unit MlZ How- 
fold o^'tLi^n"'^^*^ PJ^* the 
«n 1^!^ r ^i**^"" not exceed the given 
30 load Lmitva^ue assigned to diis data proc^ 

ttf„"5.'i* ^""^ ^^J' considerabty lo^r 
&an ttie given load limit value assigned to 
tte data processing unit MIL Theref^ here 
the comi»rator device V2 is set up si^h 

35 fashion that it also takes into acS^mt ^e 
£ven load Mmit value for the load of Se 
ilt^^'''^ .""it M12 to which instr^! 
tons may pcKsibly have to he diverted 
ineretore the Imiit value generator G2 ^imL 

40 plies two different load limit v^Iu^ afi 
assigned to the data proccsshig u^M12 
bemglower than that Wed to &e Xta 
processing umt Mil. The results of a mm- 

load n^U vS 
45 and the measured values suppUed bv ^ 

Srah^^'^f and-^M ar?con! 

St,^ ^J^^' A2 which pos- 

sibly subsequMitly instigates the divereion of 
inshaictions with the aid of a control 
50 which is transmitted from its SuZt t^e 

mentTl??":?^^''^ ^" ^^OK efc! 

ment Y. -nig disconnection device Ull dis- 

Sh^n*^^'"PP^y 'P^^^ instruction 
55 \S Si^R*^rr;.??^^*?.*^*'°"terMll. 

k LnL^r:,®]^"??"*.^- control signal 
IS traMmitted to the input e of the mariter 
M12 whereupon the latter is caused to con- 
t'Tfhf of the co^ct PW2 

fin J*"" Ji'* ^'•ich there now arrive 

60 Mstnjcbons which are no longer b^mt 
h^dled by the marker Mil. The teSipoS 
dUveraon of mstnictions which has thu^ bS^ 
effected, is discontinued when the load lim^ 
value provided for the marker Mil h^ C 
65 undershot to a sufficient extl^t The fatSfi^ 



^Lhi^^°°^^-^°'^'^ be contrived to be 
such that too rapid a sequence of temporarv 
diversions is avoided. This measure fs Ss^ 
to be recommended in the case of the system 
shown m Figure 1. To match the vaS 7f> 
^^S^^aI^H't^ ^ Siven load limit value"! 
?fo^f ^ ^^""^^ ^"on of the instruct 
tions can here m each case be varied iTthat 
the diversion takes place in each Sse oS 
for periods of time, separated by intervSs 75 
aJid m fact. e.g. with the aid of a puisl: 

fe^K^'l*'*? ^iF^^- It is also possible to 
bnng about the functions of the measuring 
£ °^ comparator devices vSh 

anf It programmes of the relev- «(> 

ant ^ta proce^mg units. The special measur- 
uig devices and comparator devices arc then 

Tthen^Tf;/^? diversion of mstructfeS 
K then directly mstigated by the relevant 
data processing units, when the latter Sn K 
^operate with one another. interS^^ 

of dfe dfr^r^^^''^'^"'*"' of the operation 
fn ^t-^ Processmg systems have related 
m^icular. to the measuring devices, com-' 90 

parator devices and selector dIvicesproS 
both m flic example shown in Figure l aS 
also m the «cample shown m Ffeure 2^ 
both cases, having been diverted, the in^ 
t^^^ are processed m the relevant data 95 
processmg unit, after a switoh-over of pro- 
Here for example the fact tiiat^^e 
diverted instructions in each case arrive via 
differ«it mputs to the non-diverted C^^^ 
tions IS exploited for the triggering of a lOf» 
prograinme switch-over. Thus.^^e datt 
f'ocessmg umt R of the data proceS 

sSon'^r- ^ ^e*?"^ ^' divert^iS,! 
structions arrive via inputs which are con- 
«^ TTo? *e switch-over device Ual. Ua2 I05 
and Ua3. whilst non-diverted instnictiom 
a^ive via mputs which are conne^™^ 
CTntch-oyer devices Url. Ur2 and Ur3 In 

^L^^'^'t.^^^ °* exchange 
shown m Figure 2. diverted i^truSs lift 

mpu^ whilst non-diverted instructions arrive 
^^a toe contact pwl2 which lies at anofter 



Now further details will be given of the lis 

special nature of the data proces^g swteml 
mustoted m Hgures 1 aSd 2. ^d^T. 
moitary measures for the development of the 
systems wiH also be discussed ''"tonne 
»rJT .^ta ProcKsing system shown in Fig. 120 
ure 1 IS mtended for use in the telephone 
exdunge technique. Here the data pSw 
unit B represents a so-called operational^? 
feJ^J; ^ °JE«^«onal compuLTttS^d 

'"*'F°'* ''orfc which occurs in 125 
Sv,n^^ maintenance stations for the tel" 
phone exc^ge operation (see "Ibfonna- 
m^™„. F^'^sprech-Vermittlungstechnik" 
wWof,^!P ^ -^^ ^0)- ™s covers data 
which occur m a debugging station, a main- 130 
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tenance service statioa and a telephone order 
service station. One of the items which this 
computer can store are the relevant data 
for documentation and statistics which it 
5 emits via data viewing equipment and page 
printers and, at the same time, interprets and 
classifies in respect of urgency. Store inter- 
rogation processes can also be effectively sup- 
ported by an operational compute of this 

10 kind. (See also our copending Patent Appli- 
cation 36466/72) (Serial No. 1391084). 
Accordingly, for ^e handling of operational 
services, the following operating desks or 
positions are connected to the operational 

15 computer B : Operating desks positions FEE 
for the debugging station. FEU for the main- 
tenance service station and operating desk 
FEAD for the telephone order service sta- 
tion. Into the lines leading from these operat- 

20 ing desks to the operational computer B are 
intCTposed the aforementioned switch-over 
devices Ual, Ua2 and Ua3. with the aid of 
which instructions arising from said operat- 
ing desks can also possibly be diverted to 

25 the data processing unit R. Here the data 
processing unit R is used as an administra- 
tive computer. The following operating desks 
are connected thereto for the handling of 
operational services: operating desks AM 

30 for the application station, operating desks 
RE for the calculating station and other 
operating desks S. Aforementioned switch- 
over devices, namely the switch-over device 
Url, Ur2 and Ur3 are also connected into 

35 those lines via which these operating desks 
are connected to the administrative 
computer. Through the actuation of said 
switch-over devices, instructions can be 
diverted to the operational computer B. 

40 The operative range of a debugging sta- 
tion includes an intereference card index, 
operation of test and conrol desks, and the 
like. The operative range of the maintenance 
service station includes the monitoring of 

45 devices, modification of subscriber and 
operational data, the starting of test pro- 
gramme sequences, determination ^ wuing 
data of distributors and the like. In a tele- 
phone order service station, orders for 

50 special services for subscribers are received, 
and the executron thereof is instigated. The 
operational computer allows telephone order 
services to be handled automatically. In the 
application station, new applications and 

55 modifica&ns in subscriber terminals are pro- 
cessed, v^liereby the aforementioned lines, 
distributors and the like must be taken into 
consideration. This information is contained 
in the data store of the administrative com- 

gO puter. The administrative computer can also 
cooperate in further operational processes. 
For this purpose, are provided therein, the 
other operating desks marked "S". The data 
processing units B and R cooperate in the 

65 handling of all these operational processes. 



by means of data supply and data process- 
ing. It is expedient to draw on the assistance 
of data viewing devices. In this case the 
relevant data processing unit cooperates in 
the procesing in that it emits the requisite 70 
data via a data viewing device, and, in the 
course of a dialogue tra&c, emits data which 
it has processed via devices which have been 
determined as a result of the present instruc- 
tion. The operating desks RE of a calculat- 75 
ing station are also connected to the ad- 
ministrative computer R. For example, the 
individual and collective interrogations of 
charge states are handled through these desks. 
The distribution of all these operative desks 80 
amongst the two data processing units B 
and R can result in the fact that data ex- 
change is necessary between the operational 
computer and the administrative computer, 
whereupon they copperate in known manner. 85 
The connection lines L serve for this co- 
operation. Data and programmes can also 
be transmitted via these lines, when this be- 
comes necessary in the case of diversion of 
instructions. Therefore it is advantageous for 90 
the data processing units B and R to be 
adjacent to one anther. If the known tech- 
nique of simultaneous operation of data pro- 
cessing units (see "Elektronische Rechenan- 
lagen", 1960, page 117 to 128) is applied, 95 
then a disturbing overioad of the particidar 
other data processing unit can be substanti- 
ally avoided. 

Here the operating desks are distributed 
between the two data processing units B and 100 
R under the principle of enabling the par- 
ticular highest load of the data processing 
units to be expected at different times. Those 
operative stations which are subject to time 
pressure are connected to the operational 105 
computer B. The operational processes to be 
handled therein emanate from telephone sub- 
scribers upon whom the telephone adminisr 
tration can exert no influence to uniformly 
distribute their instructions over the avail- HQ 
able time. Furthermore, the instructions 
which arise must be Imndled as rapidly 
as possible. On the other hand, 
those instructions which arise for 
operative services which involve the 115 
cooperation of the administrative com- 
puter R, generally emanate from employees 
of the telephone administrative authorities. 
Therefore it can be arranged tiat these in- 
structions be distributed, in a specific 12O 
fashion, over the time available. In can thus 
be arranged that the highest load of the ad- 
ministrative computer is to be expected at 
a different time to that of the operational 
computer B. The overall situation is that the 125 
operational computer is oHiged to operate 
in real time operation, but the operation of 
the adnunistrative computer on the other 
hand possesses certain similarities to batch 
operation in respect of its use by the per* 130 
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sonncl. Thus in a particularly advantaeeou.! 
manner it is in fact also actuaUy Sle 
to divert instructions in accordance Si 

5 load of the adtmnistrative cbmputer can be 
provided whenever the highest load of the 
operational computer is tobe exp^t^J *o 
ttat mstructions can then be diverted from 

in ^,PP^^°^'>1 computer B to fbe admSh. 

10 trative computer R. On the other hand dur 
mg particularly low load periods! ^e op^ra- 
tional computer B can be supplied 

by the administrative computer R 

As mentioned previously, the exchanee 
system illustrated in Figure 2 hiclud^^ 

as data proce«ing units, must execute con- 

trol processes, for the handling of conSctten 
20 applications for a switching nctwoAHtte 

different control processes for ^e^e era! 

SZf^^^J^ con^ecSy ?n 

^i^^^'^^^P'^'^ different coi" 
25 S-pf °*y''''^^*«^^»"aneously.1^e 

R^S^^ connected, in accordance witi^ 

F«ure 2. m such manner that they handle 
^"""^^ processes. This is due to Si 

^ram^e position of the associated con^^ 
,n ^i^^^P'"'."* ''•a^er Mil the coSaci 
^° ^""^^ ^^^^ contact pw 11 k 

open, and vice versa in flie marker Ml 2 the 
contact pvl2 is open vrfiereas X^ntS 
nf '^T^- ^PPl^^ons for the~pe?a- 

tioa of these markers take place via 

contacts are connected to the applica- 
tion hnes and V. An inst^ctiw 
for the one control process arri^^a 

40 f^ r *f ^ insImctSn 

w for the other control process arrives via the 

f^^'^fT y- ^ operativ^^! 
^wf ^? associated contacts which dSer- 

AK ^.t^°^ E®"^ .example, a marker only 
45 effects on mstruction when the contact via 
which It IS connected to the assocS con! 
nection hne is dosed. When both tihe Sn- 
tacte are closed in a marker, it can be owr- 

K Ol^°^^ f associated store, ^e 

S 019 "^"^ the 

Store Q12 belongs to marker M12. Each 
m^ker is set up in such manner that it 

<c ™ accordance with one of the pro- 

S?"^ ""P"* store. .A programme 

switch-over can e.g. be efected by mSns 
of signals which also influence the stores 
r.,Zl ^1^1^°^ temporary assistance the 
marker M12 can execute both those control 

60 processes wiuch it is assigned from the start 

^,1/^1, *°^ processes which 

would otherwise te executed only bv the 
marker Mil. flere this is" the cL when 

fii T^^^' otherwise be suS 

65 jected to an overload. In the event of tte 



complete breakdown of a marker, the oar- 
bcular other marker can even assm^e^^lu 
the control processes, as long as it Ts not 

arT?™itteHl ^'""T^^ the markers 
are transmitted, from their transmittine out- in 

wh?r^%r *«J=^ntral data busbar Krom 
where the markers can also be supplied IriA 

Dusbar. the markers can also be sunnliwl 
with application signals which ^e 75 
at their particular receiver input ^ ^ 

t^tli S "^"JH^ed control process. This 
fhP^^ application signal supped by 

The markers MM and Nfl2 form part of 
a telephone exchange system the^^c?^ 

which ts al4dy 'known (^85 
^rman Patent Specffication 1 912 192) 
basic structure of an exchange of ttis Wnd 
to th™^ ^^liS?-,'' ^ whi!h.7n a^S 

t^switcS ^i'^P^°^^«»- associa- 90 
' p swjtcnmg network consists of a oluralitv 

s«afching stages. He Si^'sSin^ 
networks are interrelated in Xt^ n^ 
their outputs are connected in pL^^ 

S fh^' ^K^-P^"" '^^'.^^ provided bc- 
Xlm a?d T^^^. networks 105 

u "^ta to be conducted to 

the markers, which will possibly also Sdude 

and S2 represent control sets whici co 

cS?p^o^^« r^-«ot ^t 

lU and 2Tr^' 1 two allocator devices 
A description of the special nature nf th^ 

ing. from .^e7^tSi^g''°|S 
predetermmed by a connection application 
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and the like. In this connection, the marker 
M13 can then execute a control process 
as path marker, when free connection paths 
are' hunted in the switching network or sub- 
5 sidiaiy switching networl^ one thereof is 
selected and. switched through. In this case 
a connection application is handled in the 
following manner. \Sa the application line 
V, -the markers Ml 1 and Mfe are firstly 

10 supplied with an instruction for the control 
process for the . (preliminary check function. 
The marker MM carries out this control 
process and the necessary and processed data 
are exchan^ via the data busbar D and 

15 Da-Db with other devices. At the same time 
the . marker M12 can also deal with an 
instruction for the other control process, 
namely for path hunting, selection and 
switch-through. This ' control process is 

20 handled for a different connection than the 
previous control process. Thus h^e control 
processes for different connections are 
handled simultaneously. It must subsequently 
be expected that the marker Mt^ will have 

25 to operate, once more, as path marker and, 
in fact, in order to handle a control process 
for the particular one of the two afore- 
mentioned connections for which this con- 
trol process has not yet 'be&x eSected, As 

30 has already been described, in particular the 
marker M12 can also itself handle the 
various contrcd processes consecutively. 

When particularly heavy telephone traffic 
prevails, e.g. during the so-called busy 

35 period, it will n^inly W expected that the 
preliminary check marker Sdffl will not find 
a free line, at least on the first check. K 
several groups of lines eacist, which, must be 
^epzirately checked, then the tn^rjcer must 

40 repeat the control process required for the 
checking once or several tunes. Even then 
it may be that it will not find a free line. 
Under -these conditions it can occur that on 
average to one control process to be executed 

45 by the path marker M12, there are appor- 
tioned a plurality of control processes which 
must be executed by the preliminary testing 
marker MUl. Without special measures, this 
can then result in the prelinunary testiug 

50 marker becoming overloaded. Hie invention 
provides a remedy in this respect, in which, 
when a given load limit value lying below 
an overload point is exceeded, the path 
marker M12 is also used for the prelkmnary 

55 testing function. For this purpose, in the 
manner described above, a part of the 
instructions for the preliminary tftstrng 
marker MM are diverted to the path hunt- 
ing marker M12 whidi processes the diverted 

■60 instructions after the programme has been 
switdied over. 
WHAT WE <XAIM IS :— 
L A data processing system including at 
least two independent progranune controlled 

65 real time data processing units, wherein in- 



structions which are to be processed are 
normally conducted, in accordance with 
their varying natures, to a relevant one of 
the data processing units, wherein each data 
processdng unit is constantly monitored to 70 
assess its load in terms of supjplied instruc- 
tions, wherein on the overshootmg by a par- 
ticulaT data processing unit of a given toad 
limit value assigned to said unit, which limit 
lies below the point of overload of said unit, 75 
instructions which would otiierwise have 
been supplied to said data processing unit 
are temporarOy diverted to another data pro- 
cessing unit in which a given load limit value 
assigned to said other unit is not overshot 80 
£uid wherein the diverted instructions are 
processed in said other data processing unit 
^fter a switdi-Qver of prograinme has been 
carried out fherein. 

2. A "system as claimed in Oaim 1, ?5 
wherein the load which is measured is the 
ratio of the period of time during which 

a unit is seized by sapplied instructions to 
the period of time during which said unit 
is free of such instructions. 2Q 

3. A system as claimed in daim I or 
Qaim 2, wherein more than two data pra- 
cessing units are provided, and wbetein 
instructions are diverted to tibe data process- 
ing unit whidi' possesses the lightest load- £15 

4. A system as claimed in any one of 
the preceding Cjaims. wherein, to divert 
iostructions, peripheral devices - acting as 
sources of such instnicfions are di^QUUQCted 
from the excessively loaded data procesang IQO 
unit and ctmnected to a data processing 
unit which is not loaded to full capacity. 

5. A system as claimed in any one of 
the preceding Claims, wherein the instruc- 
tioris are normally assigned, in accordance 105 
wili thda: individual natures, to the data 
processing units in such manner that the 
bluest loads on difEerent data processing 
units may be expected at different times. 

6. A syst^n as claimed in any one of 110 
the preceding Claims, wherehi the temporary 
diversion of instructions normally assigned 

to a data processing unit is discontinued 
when the given load limit value assigned 
to tiiat data processing unit has been under- 115 
sfiot by a predetermined extent 

7. A system as claimed in any one of 
the preceding Oaims, wherein different 
classes of instructions are diverted, in 
dependence urpon the degree by wMch the 120 
given load limit value is exceeded.. 

8. A system as claimed in any one of 
the preceding Chums, wherein additional 
instructions which may be handled by batch 
processing are conducted to a data process- 125 
ing unit whose load lies substantially below 
the given load limit value assigned to that 
data processing unit. 

9. A system as claimed in any one of 

the preceding Oahns, wherein the load on 130 
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each data processing unit is measured bv a 

mK^^^^f i"""'"^- ^^^'^ a com- 

parator dewce which serves to compare 
the measured value of the load on each data 

eiv^'i load limit 
value assigned to the respective data pro- 
cessmg unit IS connected to the meSS 
devices, and wherein to the comp^tof 
10 connected- a selector devide 

3^ch. tafcmg mto account the comparison 

to the data processmg iuiits. - 
10. A system as claimed in Claim 9 
wherem p^pheral devices acting as source^ 

15 of instructions, are each connelted fw^ 
simply of said .instructions via a rJ^^l 
^^ver device to a plurality of the dato 
pro^ssing umts. and wherein said routine 
of the instructions to the data proSi 

^ Sk"" witch-ov^r^^ 
whKh are connected to the selector deviS 
to be controlled thereby. 
n^L m claimed in Claim 9 or 

Claun .10. utihsed as a telephone exchanse 

S^t,*^- operational computer £id an 
admimsttauvo computer, wherein to the 
operational «x>mputer there are connected 
^^^""^ "^^^ of a drugging station an 
S?°!nf* °* " pUnSice s^i^ 
: !^ an opcratmg desk of a tele- 
^^^^ and where- 

in to toe admmistrative computer there are 
35 ti^^^ ^ operating desk'of an aSi^ 
c^culSl^taS.^'' - 



(12. A system as claimed in Claim 11 
wfaerem devices are provided for the inter- 
change of data 'between the operational 
computer and the administrative ^mputer 40 
nlL in ^u^^' as claimed in Clahn 9 or 
Clami la wherem the comparator device is 
set up m such manner that it takes into 
account &e given load limit value assigned 
to the data processmg unit to which insSuc- 4*; 
tions are to be diverted, 
ni^^' ^ ?y^^^^ as claimed in any one of 
Claims 9, 10 or 13, comprising an indirectly 
controlled telephone exchange system where- 

processing units is con- 50 
sUtuted by a respective marker, which 
markers execute control processes for the 
Handling cH connection appHcations within 
a switchmg network, and wherem different 
control processes for the same connection 5-; 
are handled consecutively and control pro- 
c^s^ for different connections are handled 
simultaneously. cwivxicu 

fiJ?' processing system substan- 

fhe^^mwiS''' ^'"^ ""'"'^^^ 

For the Applicants, 

G F. REDFERN & CX)., 
Southampton House, 
3*17 Holbom, 
London, W.C.I 
and 

St. Martin's House, 
177 Preston Road, 
Brighton, Sussex. 
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